Presentation
An 85-year-old man presented to the vascular medicine clinic for evaluation of bilateral leg swelling. He was unable to recall the exact onset of his symptoms due to significant dementia; however, his wife had noted progressive swelling of his legs over a period of 2 months. He had recently been diagnosed with hypertension and had been prescribed ramipril and hydrochlorothiazide, although his lower extremity swelling continued to worsen. On review of systems, it was noted that he had recently developed urinary incontinence, and he was now wearing disposable undergarments. The patient's medical history was otherwise unremarkable. He had no history of previous venous thrombosis. On physical examination, the patient had pitting edema of both legs with a plethoric appearance and scaling of the skin (Figure 1 ). His cardiovascular and lung examination were unremarkable. Jugular venous pressure was estimated to be 8-9 cm of water. On abdominal exam, a severely enlarged bladder was palpated and percussed to 8 cm above the pubic symphysis. A duplex ultrasound examination of the lower extremities was performed using high-resolution B-mode ultrasound (iU22 Philips, Bothell, WA, USA) with color and pulsed wave Doppler and a L8-4 MHz linear array transducer. All veins in both lower extremities were fully compressible, indicating the absence of deep or superficial venous thrombosis. Pulsed wave Doppler examination of the veins was abnormal, however, with blunted and monophasic waveforms in bilateral external iliac, common femoral, and superficial femoral veins lacking the normal respiratory variability of flow (Figure 2A and B). These findings were consistent with proximal obstruction of the lower extremity veins.
Given the physical examination and ultrasound findings, the presumptive diagnosis of venous obstruction due to compression of the abdominal and pelvic veins by a severely distended bladder was made. A urinary catheter was inserted into the bladder, and more than three liters of urine was drained. On admission, the patient's creatinine was 2.7 mg/dl, which improved to 1.6 mg/dl at the time of discharge. Approximately 24 hours after insertion of the urinary catheter, a repeat venous duplex examination was performed, which demonstrated the return of normal respiratory variability of flow in the lower extremity veins, consistent with relief of the proximal venous obstruction ( Figure 3A and B) . The patient's lower extremity swelling improved within the first 48 hours of admission. He continued to have brisk urine output, and he did not require diuretic therapy. He was evaluated by a urologist. His prostate-specific antigen level was normal, and his urinary obstruction was felt to be due to severe benign prostatic hypertrophy. The patient was felt to be a poor candidate for a urologic surgical procedure, and an indwelling urinary catheter has been chronically maintained. At follow-up approximately 3 months after his initial presentation, his lower extremity swelling was improved. Mild residual edema has been well controlled with graduated elastic compression stockings. The exact cause of the persistent lower extremity edema has not been established. His jugular venous pressure has been normal at subsequent office visits, and his symptoms have been attributed to possible mild chronic venous insufficiency. 
Discussion
For patients presenting with bilateral leg swelling, the typical evaluation includes consideration of a number of diagnoses: congestive heart failure, renal or liver disease, edema-inducing medications, bilateral chronic venous insufficiency, and bilateral deep vein thromboses or thrombosis of the inferior vena cava. In addition, it is also important to consider non-thrombotic obstruction of the inferior vena cava or iliac veins. These non-thrombotic causes can be divided into intrinsic and extrinsic disorders, depending upon whether the veins are obstructed by an intraluminal process or by extrinsic compression, as was the case in this patient. Intrinsic causes of non-thrombotic venous obstruction include congenital venous webs, congenital aplasia or hypoplasia of the inferior vena cava, indwelling catheters, radiation-induced venous stenosis, tumor thrombi due to renal cell or hepatocellular carcinoma, and rare primary venous tumors, such as a leiomyosarcoma. 1 Extrinsic venous compression can be due to a number of pathologies, including abdominal or pelvic tumors, aortic aneurysm, retroperitoneal hematoma, or retroperitoneal fibrosis. Compression of the pelvic veins and inferior vena cava by the gravid uterus is common in the late stages of pregnancy, particularly with the patient in the supine position. 2 Venous obstruction resulting from a distended urinary bladder was first reported by Carlsson and Garsten in 1960, and has since been reported within the medical literature, primarily among elderly males. 3 The most common cause of venous obstruction due to bladder distension in these cases is benign prostatic hypertrophy. 4 Presenting symptoms range from painless leg swelling with accompanying urinary symptoms, as was the case in this patient, to phlegmasia cerulea dolens and circulatory collapse. 4, 5 Demonstration of venous compression due to a distended bladder has been done with venography or contrast enhanced computed tomography of the abdomen. [3] [4] [5] [6] Patients with bladder outflow obstruction may have acute renal insufficiency, as in this case. Administration of intravenous contrast to these patients carries the potential risk of worsening compromised renal function. Venous duplex ultrasound, with careful inspection of the pulsed-Doppler waveforms in the femoral and distal external iliac veins, may be particularly helpful in cases of suspected venous compression, in addition to excluding the presence of deep venous thrombosis. The lack of normal respiratory variability of venous flow in the lower extremity veins is suggestive of proximal obstruction, and this finding should prompt additional diagnostic testing to determine the underlying cause, in conjunction with the clinical evaluation of the patient. In this particular case, the finding of an enlarged bladder on physical examination, in combination with the Doppler findings, established the diagnosis without the need for an additional imaging study. To the best of our knowledge, this is the first case of venous obstruction due to bladder distension diagnosed on the basis of vascular ultrasound.
